A new furofuranic lignan named (+)-epimembrine together with known (+)-epieudesmine and (+)-epimagnoline were isolated from leaves of R. mucosa. Their structures were determined by spectroscopic data. Palmitone and a mixture of -sitosterol and stigmasterol were also isolated.
Introduction
As part of our ongoing investigation on biologically active compounds from Mexican medicinal plants (Martínez-Vá zquez and García-Argá ez, 2001), we have studied the leaves of Rollinia mucosa (Jacquin) Baillon (syn. R. jimenezii Safford) (Annonaceae). Previous studies of this species reported the isolation of acetogenins, alkaloids (Pettit et al., 1987; Chen et al., 1996; Shi et al., 1996; and Chá vez et al., 1998) and the lignans (+)-yangambine, (+)-magnoline, (+)-eudesmin, (+)-epieudesmin and (+)-membrine from mature fruits (Paulo et al., 1991; and Chen et al., 1996) . In this paper, we describe the structure elucidation of the furofuranic lignan 1.
Results and Discussion
Leaves of R. mucosa were extracted with n-hexane and the resulting extract was chromatographed on silica gel eluting with n-hexane containing increasing concentrations of ethyl acetate. Compound 1 was isolated from fractions eluted with 8:2 (n-hexane: ethyl acetate v/v), while compounds 2 and 3 were isolated from fractions eluted with a solvent ratio of 7:3. Also palmitone (16-hebtriacontanone) (Hayashi and Komae, 1971 ) and a mixture of -sitosterol and stigmasterol were isolated. The lignans isolated were (+)-epieudesmine (2) (Pelter et al., 1976) and (+)-epimagnolin (3) (Miyazawa et al., 1994a, b) . The high-resolution mass spectrum of compound 1 showed its [M] + at m/z 356.1642 for a C 21 H 24 O 5 formula. The peaks at m/z 165 and 151 were attributable to cleavage of fragments containing a veratryl group and the peaks at m/z 135 and 121 were also attributable to cleavage of a pmethoxyphenyl group (Pelter et al., 1976) . The presence of these two aryl groups in 1 was confirmed by its NMR spectral data (Tables I and II) .
Compound 1 had a basal 2,6-diaryl-3, 7-dioxabicyclo [3,3,0]-octane skeleton as shown by its 1 H NMR spectrum where the eight aliphatic protons are present at δ 2. 91, 3.32, 3.85, 4.13, 4.46 and 4.87 (Miyazawa et al., 1992) .
Therefore the gross structure of 1 corresponds to that of membrine (4). However the notorious variance in their NMR data (Tables I and II) indicates that the difference between them should correspond to the relative orientation of the aryl groups.
From a comparison of the chemical shifts of the eight aliphatic protons of 1 with those of (+)-epieudesmine (2) (Pelter et al., 1976) and (+)-epimagnolin A (3) (Miyazawa et al., 1994b) , the stereochemistries of the two aromatic rings were proposed as of the axial-equatorial type. The 13 C NMR spectral data of 1 confirmed the stereo- (Table II) . Furthermore, the carbon signals assigned to the veratryl group were consistent with those of phyllygenin and (+)-epimagnolin A (axial-veratryl type). A NOESY experiment of 1 confirms the relative stereochemistry of the protons at positions 2 and 6.
Therefore, the structure of 1 named (+)-epimembrine is assigned as rel (2R, 6S)-2-(3,4-dimethoxyphenyl)-6-(4-methoxyphenyl)-3,7-dioxabicyclo [3, 3, 0] octane.
Experimental

Plant material
Leaves of R. mucosa were collected from plants growing in the surroundings of Ocosingo Chiapas, Mé xico. A voucher specimen was deposited in the herbarium of Escuela de Biología de la UNI-CACH. (Voucher: A. R. Gonzá lez-Esquinca) Dried and ground leaves (1428 g) were extracted with hexane, EtOAc and MeOH successively (5 l ¥ 3 times, each) at room temperature during 48 h. The hexanic extract (20 g, residue dry weight) was absorbed on 2 g of silica gel and then chromato- graphed on a column packed with 60 g of silica gel 60 (Merck). Elution with gradients of hexane and ethyl acetate afforded palmitone, (96 mg, 100% nhexane), a mixture of -sitosterol and stigmasterol (65 mg, 8:2) and the furofuranic lignans 1 (10 mg, 8:2), 2 (5 mg, 7:3) and 3 (2 mg, 7:3).
The identification of the known compounds was achieved by comparison of their physical and spectroscopic data with those published in the literature. Tables I and II. 
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